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The CdTe detectors have a great advantage for use at room temperature because 
they are compact and have large photon absorption cross section in comparison with Si and 
Ge.  Therefore, they are convenient for x-ray spectroscopic systems.  However, the CdTe 
detectors have problems of poor charge transport properties because of the charge carrier 
trapping1).  This problem has been improved significantly in a Schottky CdTe diode that is 
made of a high quality CdTe crystal, where a high Schottky barrier is formed by using 
indium2), 3) for the holes on a CdTe surface.  The Schottky CdTe diode with guard ring can 
be operated with higher bias voltage, which leads to high resolution γ-ray spectra free from 
tail structure, even at room temperature4). 
In this study, we use a Schottky CdTe detector with a guard ring electrode for 
analysis of medical X-ray field.  The effective area of the detector is 4x4 mm2 and 0.3 mm 
thick.  The response function of the detector has been investigated at various operating 
condition for an 241Am source.  The spectra of mentioned source is shown in Fig. 2 at 
various bias voltage and shaping time.  From this figure, the optimum applied bias voltage 
and shaping time are obtained to be 200 V and 2 µsec respectively. 
The response function of detectors can be calculated using the MCNP4C code5). 
Our detector response was calculated by the code for 241Am, 133Ba and 152Eu sources and 
then the results were compared with the measured responses at optimum operating 
condition.  Figure 2 shows the experimental results in comparison with calculation for 
three sources.  From these results, the energy resolution (FWHM) is estimated to be 1.53 
keV, 1.6 keV and 2.07 keV for 59.54 keV, 81keV and 121.78 KeV, respectively. 
The full-energy-peak efficiency of the detector has also been calculated and 
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compared with the measurement for 60 keV and 81 keV lines of 241Am and 133Ba sources, 
respectively.  Figure 3 shows the calculated and measured full-energy-peak efficiency of 
the detector.  
The general agreement between the calculation and the measurement confirms the 
validity of the calculation and that the carrier trapping effect is not serious for the present 
CdTe detector.  The detector will be applied to the characterization of medical X-ray fields 
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Figure 1.  Spectra of 241Am gamma-rays obtained with the Schottky CdTe detector with guard ring (a) at 
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Figure 2.  Comparison of the measured gamma-ray spectra for 241Am, 152Eu and 133Ba 
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Figure 3.  Comparison of calculated and measured full-energy peak efficiency of the 
Schottky CdTe detector with guard ring. 
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